LEON SPRINGS PUPFISH

RECOVERY PLAN

( us
FISH & WILDLIFE
SERVICE

1985




LEON SPRINGS PUPFISH (Cyprinodon bovinus) RECOVERY PLAN

Prepared by

The Rio Grande Fishes Recovery Team

Approved:

e 94 ,Mr



2.

3.

RECOVERY CRITERI A:

RECOVERY ACTI ONS :

SUMVARY

To inprove the status of the Leon Springs pupfish
to the point that survival is secured and viable
popul ations of all morphotypes are mintained in
the wild. While it may be possible to downlist
the species, it may not be possible to delist the
species due to extreme |inmited habitat.

The criteria for downlisting of the Leon Springs
pupfish to threatened status is effective naintenance
and managenent of the species as outlined in the
recovery plan.

Steps to reach recovery include maintaining and
enhanci ng exi sting Leon Springs pupfish popul ations
and habitats, preventing introduction of exotic
fishes, maintaining genetic reserves of Leon Springs
pupfish, and enforcing State and Federal |aws
protecting the species.
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PREFACE

The Leon Springs Pupfish Recovery Plan was devel oped by the Rio G ande
Fi shes Recovery Team an independent group of biologists sponsored by
the Al buquerque Regional Director of the US Fish and Wldlife Service.

The recovery plan is based upon thebelief that State and Federal
conservation agencies and know edgeable, interested individuals should
endeavor to preserve the Leon Springs pupfish and its habitat and to
restore them as nuch as possible, to their historic status. The
objective of the plan is to mke this belief a reality.

The recovery teamhas used the best information available to them and
their collective know edge and experience in producing this recovery

plan. It is hoped the plan will be utilized by all agencies, institutions,
and individuals concerned with The Leon Springs pupfish to coordinate
conservation activities. Periodically, and as the plan is inplenented,
revisions will be necessary. Revisions will be the responsibility of

the Regional Director and inplenmentation is the task of the managing
agencies, especially the Texas Parks and Wldlife Departnent and the

U S Fish and Wldlife Service.
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LEON SPRI NGS PuPFISH RECOVERY PLAN

PART |

| NTRCDUCTI ON

The Leon Springs pupfish, Cyprinodon bovinus Baird and Grard,
was |isted as endangered in 1980 (Federal Register, Vol. 45:54678),
The species is also protected as endangered under Chapter 68 of the
Texas Parks and Wldlife Code, listed asa threatened species by the
Anerican Fisheries Society, and as endangered by the Texas Organization
for Endangered Species and the International Union for Conservation of
Nature and Natural Resources.

Description and Rel ationships

Cyprinodon bovinus is a small, robust pupfishupto50 nmin standard
length that has a little wider head and body than nost ri nodon. The
species is mostsimlar to C. tularosa (a species restricted to the
i solated Tularosa Basin, New Mexico) which differs in a variety of scale
counts and body measurenents (MIler and Echelle 1975). Cyprindon bovinus
is distinct fromthe three other Cyprinodon that occupy the Pecos River
drainage. The nost conspicuous distinguishing features are: (1) lack
of the pronounced vertical bars present on the trunk of C. variegatus,

a species introduced from coastal waters; (2) lack of the peculiar speckled
pattern of C. el egans males (Echelle and Hubbs 1978); and (3) differing
from C. pecosensis in having a fully scaled abdomen and, in breeding

mal es, yellow pigment on the dorsal and caudal fins (Echelle and Echelle
1978).  An electrophoretic survey confirned that C. bovinus is genetically
distinct from these three species, as well as others (WIIiams 1981).

Historical Distribution

Cyprinodon bovinus was described on the basis of 16 specinens collected
from "Leon"s Springs, Texas" in 1851 by menbers of theU. S. and Mexican
Boundary Survey (Baird and Grard 1853, Grard 1859). The typelocality
presumably is Leon Springs, a spring system that once flowed in thelLeon
Creek drainage about 10 km west of Fort Stockton, Pecos County, Texas
(Fig. 1) (Echelle and MIler 1974). Subsequent attemptstocollect the
species were unsuccessful and it was believed extinct (Hubbs 1957, MIler
1961). However, in 1965 the species was taken by W. L. M nckley and W
E. Barber from"WIIbank Spring" (= Dianmond Y Spring) which is in the
Leon Creek drainage, approximately 15 airline km downstream (NE) from
Leon Springs (Mnckley and Arnold 1969).




The extent of Lake Leon varies

Fig. 1 Map of Lake Leon area.
but seldom since 1950 has it extended to cover the dry Leon
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Present Distribution and Abundance

The area presently occupied by C. bovinus can be separated into
four parts: (1) Diamond Y Spring and its run, (2) a series of inter-
rupted pools (connected during high water) in a section of Leon Creek
that begins approximately 2.5 km upstream fromthe Diamond Y Spring-Leon
Creek confluence, (3) a sect ion of Leon Creek about 2 kmlong (“upstream
wat ercourse*’ herein) which receives flow froma mrsh fed by Diamond Y
Spring, and (4) a 3.5 km “downstream wat ercourse” of Leon Creek (Fig. 2).

The downstream watercourse is, except during storns, separated
from the upstream watercourse by approximately 1.5 km of dry creekbed.
The watercourse termnates in a small playa/pond thatoften is dry.

The species occurs abundantly (4.17 individuale/m?) in mar shes,
channel s, and pools throughout the four areas just described (Kennedy
1977, Echelle and Echelle 1980). Kennedy (1977) suggested that in cold
weat her the populations in these pools experience a marked die-off but
Hubbs et al. (1978) disagreed.

Reasons for Decline

Loss of habitat in the area of the type locality, Leon Springs, was
a mpjor factor contributing to decline of C. bovinus. The fish was
extirpated fromthe Leon Springs locality prior to 1938 (Hubbs 1980).
The Leon Springs locality was inundated by Lake Leon, an irrigation and
fishing inpoundment constructed in 1918. In 1938, this inpoundment had
an abundant popul ation of carp (Cyprinus _carpio). No early records are
avai | abl e on popul ation density of pupfish in Leon Springs; however, the
density nmust have been substantial as the 16 individuals taken originally
(type series) were a relatively large sanple for the Boundary Survey
col le ct ions. Leon Springs once produced a flow of about 600 1liters/sec
(20 cf s), but due to overdraft of the groundwater and |owering of the
water table, the springs produced no measurable fl ow by 1958 (Brune
1981, Scudday 1978). A century ago, waterflow and associated pools,
marshes, and channels probably extended from Leon Springs to the area
presently occupied by C. bovinus, at least during wet periods. The
stream segnment once occupi ed by €. bovinus nust have been several times
| onger than at present, because nuch nore water would have flowed in the
wat er cour se.

Ecol ogy

The general biology of C. bovinus was described by Kennedy (1977).
Li ke most ot her pupfishes, it is an omivore that feeds primarily on
the bottom substrate and ingests large amounts of inorganic sedinents,



Habitat of Cyprinodon bovinus in Dianond Y Spring and Leon Creek

Figure 2.
near Fort Stockton, Texas (from Hubbs 1980).
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detritus, algae, and small animals. Reproduction occurs during nost
nonths of the year. Spawning occurs on the bottom substrate in territories
agressively defended by individual nales.

The critical ndninmum tenperature ranges fran -0.2 C to 2.5 C.,
depending on the time of day (lower in a.m) and season (lower in winter).
Critical maximum tenperature shows a simlar pattern of variation and
ranges from 36.8 C to 41.5 C (Kennedy 1977). Successful development
through the hatching stage ocasrs at 17.5 to 37.75 Cin thermally constant
| aboratory chanmbers (WIlliams 1974). The wide thermal ranges for wvital
functions are typical for pupflshes. Egg production and viability, however,
may have rather narrow thermal limts (Gerking 1981).

Waters presently occupi ed by C. bovinus are relatively saline, with
conductivities as high as 18,000 microhms/em (Echelle and Echelle 1980),
i.e., in excess of 15 ppt total dissolved solids. Salinities in the
historic habitat at Leon Springs were 1.4 ppt (Brune 1981). Thus, the
species is tolerant of a wide range of salinities.

The extended breeding season, wide salinity and tenperature tolerances,
and broad food habits of C. bovinus suggest that (e.g., Mrtin 1972,
Echelle et al. 1972), it is a generalist that does best in sinple commnities
with few competing species.

Hubbs (1980) reviewed the fishes known fromthe Leon Creek area.
Fi shes consistently found with C. bovinus in Leon Creek are Cyprinus
carpio (Dianond Y Spring headpool) Fundul us zebrinus, Lucani a parva,
Ganbusia affinis, G nobilis, G.affinis X G. nobilis hybrids, G. geiseri
(Diamond Y Spring primarily), and Lepom s cyanellus. Species t aken
sporadically are Notropis lutrensis and Mcropterus sal noides. Although
not collected fran the drainage I n recent years, Astyanax Nnexicanus was
taken from Leon Springs In 1938 (Carl L. Hubbs, field notes). Finally ,
there are hearsay records of Ictalurus punctatus in the headpool of
Diamond Y Spring. An introduced pupfish species, Cyprinodon varlegatus,
from the Atlantic and Gulf of Mexico coasts, apparently has been eradicated
fromthe area (see below). Ganbusia geiseri and Cyprinus carpio, are
exotic to the area; the former presumably was introduced from the east
side of the Edwards Pl ateau sometime after 1938 (Hubbe and Springer 1957).

Maj or Threats

As suggested for C. el egans, another pupfish in isolated springs of
the Pecos River Valley-(US. Fish and Wldlife Service 1981), there are
three major threats to €. bovinus: (1) habitat loss from reduced surface
waters, (2) degradation of genetic integrity caused by hybridization with
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introduced congeners, and (3) conpetition with introduced species. In
addition, the habitat of the species occurs in an old but active oil/gas
field and the dangers of pollution and habitat alteration by oil field
activities potentially threaten the species.

1. Habitat l|oss--The survival of €. bovinus depends on persistence

of spring/seep flows. Cbviously, iT the streambed is dry no fish will
live there. On the other hand, it has been denmonstrated that the nere
existence of surf ace waters will not ensure survival of the species
because it was extirpated from Leon Springs at a time when the Leon
Springs/Lake Leon waters were at a maxi mum Al though the species is
capable of achieving large population sizes in thermally unstable
pools, these habitats would not persist if the springs were to fail.
Furthe rnore, the springs may represent a last refugi um should other
fishes be introduced into the area. Cyprinodon’ bovinus mght be. better
adapted to life in the spring environments of Leon Creek than woul d
other species. However, sone species, e.g., C. pecosensis and C.
variegatus, probably are more conpetitive in thermally unstable
situations. Also, with respect to genetic contam nation by introduced
pupfishes, such springs mght provide the appropriate environnental
selection gradients to reduce introgression of the C. bovinus genome.

Springs and seeps feeding the area presently occupied by C.
bovi nus apparently derive their flow from a saline aquifer thaf has
been less affected by punping of groundwater than have other springs
in the vicinity of Leon Creek. A nunber of freshwater springs (less
than or equal to 1 ppt ), sone very large, have gone dry due to overdraft
of groundwater, primarily for irrigation purposes (Brune 1981, Scudday
1978). Presumably, Diamond Y Spring and associated springs have survived
because the water is not desirable for nost human uses. However, although
Brune (1981) suggested that the flow in Dianond Y Spring is dependent on
underground flow from Lake Leon, the exact source is unknown and needs
I nvestigation.

2. Hybridization--Like other rinodon (Turner and Liu 1977), C. bovinus
seems to exhibit little premating reproductive isolation when exposed to
other pupf ishes. In 1976, 2 years after C. variegatus was discovered in
Leon Creek at the Highway 18 bridge, hybrids between C. bovinus and C.

vari egatus were very abundant in the |ower watercourse. ~Although t wo
specinens with C. variegatus characteristics were taken near the headpool
of Diamond Y Spring, C. variegatus never became established in the upstream
wat ercourse. Prelimnary experinents by P. V. Loiselle (pers. comm.)
indicated that initial interbreeding in Leon Creek may have been facilitated
by the “rare male” ef fect: In mate preference tests, females of C. bovinus
actual ly choose males of a species fromwest of the Continental Divide,

C. macul arius, over conspecif ic males. However , simlar tests by Garrett
(1979) suggested that female C. bovinus are relatively indiscrimnate
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between males of C. variegatus and €. bovinus. Therefore, €. bovinus
clearly has weak premating isolation when exposed to C. ariegat us.
Presence of the hybrid swarm pronpted an intensive effort to remove the
introduced C. variegatus genome from the downstream watercourse, an

action that apparently was successful (Hubbs 1980). The |esson fromthe
release of C. variegatus into Leon Creek is clear--introduced Cyprinodon
pose a very serious threat to the survival and integrity of the C. bovinus
genome.

3. Conpetition--Because C. bovinus apparently has broad ecol ogica

needs, alnost any co-occurring species of fish, either indigenous or
introduced, represents a potential conpetitive threat. Mst desert

fishes live in waters with few associated natives; it is these assenbl ages
that are commonly inpacted adversely by introduced fishes (Contreras
Balderas-1978). However, conpetition with introduced congeners poses an
especially serious problem Mst species of Cyprinodon occur in isolation
from other nmenbers of the genus (but see Hunphries and MIler 1981 for a
striking exception). For exanple, the three native Cyprinodon in the
Pecos River are physically isolated from each other and never have been
taken together, although in wetter periods (e.g., Pleistocene) there

woul d have been opportunities for contact through the Pecos River. This
suggests that two-species assenblages of Cyprinodon are unstable and

that when species occur together one is excluded by the other

Li ke ¢. bovinus, the Pecos pupfish, C. pecosensis occurs in saline
waters.  Therefore €. pecosensis probably-is a nore serious threat to C.
bovinus than is C. elegans, a speci es of the Pecos drainage knowm only
from freshwaters. C. vari egat us is another species which does well in
saline waters, but pure specimens of this introduced species never becane
abundant in Leon Creek. It appears that hybridization/genetic contanination
by C. variegatus was a nore serious threat than conpetition.

Conservation Efforts to Date

United States Fish and WIldlife Service personnel at Dexter National
Fi sh Hatchery, Dexter, NewMexico, are successfully maintaining a | arge,
captive population of C. bovinus.

Northern Natural Gas Conpany, Exxon Conpany, and other oil/gas concerns
operate in the vicinity of Leon Creek and are cautious to avoid adverse
inpacts on the area. The Trans-Pecos Soil and \Water Conservation District,
in cooperation with the Soil Conservation Service, constructed a protective
di ke around the headpool of Dianond Y Spring to ensure that an oil spill
will not reach this habitat. This and other conservation efforts have been
greatly facilitated by the concern and hospitality of the landowners, the
M R. Gonzalez famly.
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Bet ween February 1976 and August 1978, intensive rotenone and Seining
operations were conducted for the purpose of eradicating the introduced
C. variegatus genome from Leon Creek downstrew from Dianond Y Spring.

The effort was successful (Hubbs 1980).
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PART |1
RECOVERY
Cbj ective: The ultimate goal of the recovery plan is to inprove the
status of the Leon Springs pupfish to the point that its
survival is secured. Achieving this goal requires imple-
mentation of the recovery plan and may result in downlisting
the species.
St ep-down Qutline:
1. Miintain and enhance existing Leon Springs pupfish popul ations and habitats.
1.1 Determ ne biological and ecol ogi cal requirements.
1.11 Study canpetition with coexisting species.
1.12 Study reproduction variables.
1.13 Investigate predation.
1.14 Determ ne surviorshlp.
1.15 Investigate disease and parasites.
1.16 Study inpacts by exotics.
1.2 Identify habitat requirements.

1.21 Deternine Leon Springs pupfish abundance at different
| ocat i ons.

1.22 Investigate inpact of other fishes.
1.23 otain physiological data on fishes in Leon Creek.
1.3 Manage Leon Springs pupfish habitat.

1.31 Seek and maintain the cooperation of the |andowners
and govermment agenci es.

1.32 Provide consultation for oil/gas conpanies.

1.33 Provide protection for certain springs, their
wat ersheds and primary distributaries.

1.34 Establish procedures to prevent introductions of fishes.

1.341 Waters presently occupi ed.
1.342 Lake Leon area.
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1. 35 Conduct a thorough review of the hydrol ogy of the Leon
Creek area.

1.36 Study seasonal distribution of streamflow

1.37 Prepare management plans to include energency actions
in case of spring failure.

1.38 Monitor existing popul ations and habitats.
Mai ntai n genetic reserves of Leon Springs pupfish.

2.1 Continue to culture Leon Springs pupfish at Dexter National
Fi sh Hat chery.

2.2 Reintroduce Leon Springs pupfish into Lake Leon.
Di ssem nate information about Leon Springs pupfish,
3.1 Prepare information panphlet.

3.2 Produce a notion picture.

Enforce State and Federal |aws protecting Leon Springs pupfish and
its habitats.

4.1 Provide status information, including State protection afforded
the speci es.

4.2 Provide Section 7 consultation and enforce State regul ations.
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Narra t ive

The ultimte goal of the recovery plan is to inprove the status of the
Leon Springs pupfish to the point that survival is secured. This goa
will be realized when existing occupied habitat is effectively nmaintained
and managed for the species, successful reintroductions are acconplished
into the Lake Leon area, efforts are increased to prevent introductions
of exotics, and a cooperative relationship exists between |andowner,
interested public agencies, and other parties. \Wen existing threats
have been renoved, it may be possible to downlist the species; however,
because of extreme limted habitat, it may not be possible to delist the
Speci es.

Prime bjective: To inprove the status of Leon Springs pupfish to the
point that survival is secured and viable popul ations
of all morphotypes are maintained in the wld.

1. Miintain and enhance the existing Leon Springs pupfish popul ations
and habitats.

The only existing natural popul ation of the Leon Springs pupfish
inhabits the two disjunct sections of Leon Creek. Management for
| ong-term survival of the species depends upon know edge of its
ecol ogi cal needs.

1.1 Determ ne biological and ecol ogi cal requirenents.

1.11 Study conpetition with coexisting species.

The Leon Springs pupfish eats diverse foods; however,
virtually nothing is known of food preferences. The degree
of overlap in food preferences with those of coexisting
species coul d adversely inpact the Leon Springs pupfish

at tinmes when resources are limted

Conpetition can involve space as well as food. Pupfish
males are known to be territorial and exclude conspecific
males.  Tests shoul d be conducted to deternmine if pupfish
mal es excl ude other species fran their territories (and vice
versa). Fundulus males are |arger than pupfish mal es.
Exclusion of Leon Springs pupfish from preferred breeding
areas by Fundulus and/or other species should be exam ned

1.12 Study Reproduction variabl es.

Al though Leon Springs pupfish reproduce over nost of the year
the number of eggs and frequency of egg production are unknown.
Information on fecundity would be helpful in predicting
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recovery from population minim. This study should include
data from stenothernal and eurythermal environments.

1.13 Investigate predation by other species

Few resi dent piscivores occur in Leon Creek. Geen sunfish
probably arethe principal predators on adult pupfish, but
actual consunption figures are unknown. Fish-eating tetrapods
have an unknown but probable inpact. Field observations and/or
| aboratory experinments would provide insight into the inpact

of possible dense popul ations of piscivores.

1.14 Determ ne survivorshinp.

Virtually nothing i s known of the survivorship curves for
Leon Springs pupf is h. Mortality rates for each life history
stage should be determned for stenothermal and eurythernal
environnmts and the information incorporated into a plan for
reduci ng mortali ty.

1.15 Investigate disease and parasites.

No data are available on the diseases and parasites of Leon
Springs pupf ish. As the species occupies limted space, an
epi demi ¢ could seriously inpact survival potential. Advance
know edge of the diseases and parasites of Leon Springs
pupfish could be of significance in containing an epidenc.

1.16 Study inpacts by exotics.

One of the major threats to thesurvival of Leon Springs
pupfish has been the release of non-native fishes into its
native habt tat. As it is difficult to identify conpetitive
and/or hybridization interactions with any or all fishes that
mght be released, this problem m ght best be approached by
efforts to reduce the possibility of any rel eases (see 1.34).

1.2 Identify habitat requirenents.

Val uabl e baseline data for protection and enhancement of Leon
Springs pupfish woul d be gained froma survey of the physical,
chemcal, and biotic features in relation to the abundance of
Leon Springs pupfish. Prelimnary data of this nature (Kennedy
1977) have already contributed to recovery efforts. Kennedy's
data should provide a guide for projected studies.
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1.21 Determine Leon Springs pupfish abundance at different |ocations.

The relative nunbers of Leon Springs pupfish are known to
differ with stream segment nore in eurythennal pools than

in spring heads. It is not know if the difference in abundance
is seasonal (most fish nove downstream in sunmer> or exists at
al | seasons. A year-round habitat preference study woul d

provi de substantial baseline data.

Most of the Leon Springs pupfish habitats have extensive
growths of aquatic plants. The relative abundance of Leon
Springs pupfish in regions of different concentration of
aquatic vegetation is unknown. This insight might permit
enhancement Of Leon Springs pupfish abundance by a change
in abundance of aquatic plants.

1.22 Investigate inpact of other fishes.

It is known that pupfish abundance is negatively inpacted
with abundance of other fishes. The relative abundance of
Leon Springs pupfish shoul d be evaluated with regard to

the abundance of related species in various habitats and

s €asons .

1.23 Cbtain physiological data on fishes inLeon Creek.

Prelimnary data have been obtained on tenperature toleration

by Leon Springs pupfish, but conparative data are not yet

avai l able on nost other resident fishes. The prelimnary

tenperature survival data should be confirnmed by tests

that incorporate various salinites. Simlar tests should

be performed on other resident fishes to determne relative
resi stance to environmental extremes. These data m ght

provide insight into survival of Leon Springs pupfish in an

extrenely adverse eavironment.

1.3 Manage Leon Springs pupfish habitat.

Leon Springs pupfish is locally abundant in the presently occupied
area of Leon Creek. Thus, the present habitat conditions seem
appropriate for long-term survival in that location. Effect ive
management shoul d include maintenance of existing conditions,
increased efforts to prevent introductions of exotic species, and
cultivation of the cooperative relationship that exists between

| andowners, interested public agencies, and other parties, such
as the oil and gas concerns operating in the area.
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1.31 Seek and maintain the cooperation of the | andowners
and government agenci es.

The M. R Conzalez famly presently owns the area occupied by
Leon Springs pupfish. Steps should be taken to maintain

key areas through cooperation of the |andowners and governnent
agencies including Texas Parks and Wldlife.

1.32 Provide consultation for oil/gas conpani es.

The oil and gas concerns operating in the Leon Creek

area should be periodically informed of the status of

Leon Springs pupf ish and necessary operational precautions.
The conpani es should be cannended for their denpnstrated
awareness of the potentially disastrous consequences of
chemical release, increased siltation, damming, road
construction, and renoval of water.

1.33 Provide protection for certain springs, their watersheds and
prinmary distributaries.

The |andowners effectively bar public access to the area
occupi ed by Leon Springs pupfish. They, and any future
| andowners, shoul d be encouraged to continue this practice.

The earthen dike around the headpool of Dianmond Y Spring
should be maintained to protect against inadvertent spillage
of oil field effluents into the spring. Qher spring out-
flows should be identified and protected. The entire water-
shed should be closely observed for any new devel opments that
mght alter the presently oceupied habitat.

1.34 Establish procedures to prevent introductions of fishes.

Because of the dangers of hybridization and canpetition,

introductions of all exotic fishes should be prevented in
the Leon Creek watershed

1.341 Waters presently occupied.

Warning signs should be placed at Dianond Y Spring

and other access points to Leon Creek. These signs
shoul d explain the potentially disastrous consequences
of fish releases and, if possible, give State statutes,
and describe a significant fine to be assessed against
violators. Leon Creek at the Texas State Hi ghway 18
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bridge should be fenced and no trespassing signs should
be promnently displayed.

1.342 Lake Leon area.

Lake Leon is a favorite site for local fishernen.

The danger exists that “bait-bucket” or other releases
of fishes will result in introductions of exotics
into Lake Leon, posing a threat to Leon Springs
pupfish in downstream areas. Al so, such releases

m ght jeopardize attenpts to reintroduce Leon Springs
pupfish into the Lake Leon area.

A sign simlar to that described in 1.341 should be
pl aced on roads giving public accessto the |ake.
Al'so, local bait suppliers should be nmade aware of
the problem particularly with reference to exotic

species of Cyprinodon.

1.35 Conduct a thorough review of the hydrol ogy of the Leon Creek
area.

The aquifer(s) providing flowin the varioeus springs of Leon
“Creek are poorly understood. know edge of water sources and
usage patterns will allow anticipation of future problems
and needs. Once the source(s) of spring flow have been
identified, the effects of present and future water use
developments shoul d be ascertained. Al wells affecting

the pertinent aquifer(s) should be documented along with
estimates of waterremoval. This woul d serve asa point

of reference for future assessments.

1.36. Study the seasonal distribution of stream flow.

Availability -of water in the area is thought to be relatively
consistent but virtually no data are available on seasonal
(or other) inpacts on streamflow. It is expected that
surface evaporation (and perhaps transpiration by plants)
woul d be at a maxinumin warm months but the magnitude of
that variation is unknown. This study should obtain data

on how stream evaporation affects salinity.

1.37 Prepare managenent plans to include enmergency actions in case
of spring failure.

The survival of Leon Springs pupfish in its natural habitat
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is entirely dependent upon continued flow from springs
Management pl ans should include the following: (a) the
use of wells to supplement, or sinulate, springflows; (b)
construction of off site refugium canals or pools, (c)
moni toring procedures; (d) alternative natural sites for
reintroduction of Leon Springs pupfish.

1.38 Monitor existing popul ations and habitats

Twi ce per year existing popul ations of Leon Springs pupfish
shoul d be nonitored. The rmonitoring should be done according
to a standardized procedure so that population trends can
easily be determ ned

Mai ntain genetic reserves of Leon Springs pupfish.

A large viable population of LSP is being maintained at the Dexter
National Fish Hatchery in New Mexico. This captive popul ation
represents a portion of the total genetic variation and is a valuable
genetic resource should a catastrophic |oss of the natural population
ever occur. The captive-held fish can also be used to provide live
or preserved specinmens for scientific study and deposition in fish
mIseuns.

2.1 Continue to culture Leon Springs pupfish at Dexter Nationa
Fi sh Hatchery.

Cul ture of Leon Springs pupfish at Dexter should continue
indefinitely. The present captive population consists of
thousands of individuals that are adequate to meet the purposes
given in 2. Individual specinmens should -be checked annually to
verify genetic integrity of the captive stock. To maintain
qualitative genetic simlarity between captive and natura

popul ations, the fornmer should receive periodic infusions from
nature. ldentification of all individuals in sanples introduced
at Dexter should be carefully verified by personnel at Dexter
The introduction schedul e should be recommended by the recovery
team

2.2 Reintroduce Leon Springs pupfish into Lake Leon

Leon Springs pupfish shoul d be reintroduced into Lake Leon to
determne the feasibility of establishing an additional popula-
tion of the species. This reintroduction into formerly occupied
habitat should be preceded by an assessnment of the environnmenta
conditions in Lake Leon

Di ssem nate informati on about Leon Springs pupfish.

A good public information program solicits and encourages support for
protection of inperiled species. Information on Leon Springs pupfish
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shoul d be dissemnated to as varied an audience as possible.

3.1 Prepare information panphlet.

A panphl et describing Leon Springs pupfish, its evolution, life
history, status and general aspects of recovery efforts should
be prepared and distributed.

3.2 Produce a notion picture

A short infornmational wion picture describing the LSP and its
plight should be produced and made available to the public.

Enforce State and Federal |aws protecting Leon Springs pupfish
and its habitats.

The Leon Springs pupfish is protected by the U S. Fish and Wldlife
Service and Texas Parks and Wldlife Departnent. Both agencies
shoul d be provided information relevant to identification and |egal
status of the Leon Springs pupfish, its distribution and mintenance
of its habitat integrity so that overt, covert or unintentional
actions by individuals or projects have no deleterious effect on
the species or its habitat.

4.1 Provide status infornmation, including State protection afforded
the speci es.

Enforcement agencies (Federal and State) wll be kept inforned
of the legal status of the Leon Springs pupfish and its habitat
according to Federal and State laws. Assistance will be
rendered to these agencies so that they may properly identify
the species and know where it occurs.

4.2 Provide Section 7 consultation and enforce State regul ations.

Those agencies with jurisdiction over project activities which
could modify the existing habitat in any way should be kept
informed of the status of the Leon Springs pupfish, its
distribution and its needs. Section 7 consultation requirements
mandate that Federal project specifications precul de any adverse
effect on listed species. Protection of the species is a

joint responsibility of the US Fish and Wldlife Service and
the State of Texas.
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PART |1
| MPLEMENTATI ON SCHEDULE

Definition of Priorities

Priority 1 - Those actions that are absolutely essential to prevent the
extinction of the species in the foreseeable future.

Priority 2 - Those actions necessary to maintain the species’ current
popul ation status.

Priority 3 = ALl other actions necessary to provide for full recovery
of the species.

(eneral Categories for |nplenmentati on Schedul es

Information Gathering - 1 or R (research) Acquisition =A
1. Popul ation status L Lease
2. Habitat status 2. Easenent
3. Habitat requirenments 3. Management
4, Managenent techni ques agr eenent
5. Taxonani ¢ studies 4. Exchange
6. Denogr aphi ¢ st udi es 5. W t hdr aval
1. Propagati on 6. Feetitle
8. Mgration 1. Q her
9. Predation
10. Conpetition Qher -0
11. Di sease
12. Envi ronnent al contaminant L I nformation and
13. Rei ntroduction education
14, CGther information 2, Law enf or cement
3. Regul ati ons
Management - M 4. Adminis trat ion

Propagati on

Rei ntroduction

3. Habi tat mai ntenance and
manipulat ion

4. Predator and conpetitor

control

Depredation control

Di sease control

7. Ot her managenent

N -

o ol



PART |11

- | MPLEMENTATI ON SCHEDULE

ESPONSIBLE AGENCY FI SCAL YEAR C0STS |COMMENTS
GENERAL PLAN TASK LASK # PRIORITY # TASK |FWS OTHER (EST)*
CATEGORY JURATION [REG ON | PROGRAM FY 1 'Y2 [ 3
1) (2) 3) (4) (5) (6) (6a) (7) | (8) 9)
[-10 itudy conpetition with 1.11 3 3 years |2 5E 1,000 |. ,000 |1,000 |Tasks 1.11 thru
zoexisting species 1.16 could be
best acconp-
lished i f fund-
ed & conducted
as one 3 year
st udy
-1 Study reproduction 1.12 3 3 years |2 SE 1,000 | 1,000t ,00C
variabl es
-9 Investigate predation 1.13 3 3 years |2 SE 1,000 | 1,000 |1,00C
N
|-14 Determne surviorship 1.14 3 1 year |2 SE 1,000 "
1~11 Investigate disease and |[1.15 3 1 year |2 SE 1,000
parasites
|-14 Study inpacts by exotics |1.16 3 3 years |2 SE 3,000 [ 2,000 |2,o0c
| -1 Det erm ne abundance at 1.21 3 3 years |2 SE 1,000 | 1,000 |1,00C
different |ocations
19, 110 [Investigate inpact of 1.22 3 3 years |2 SE 1,000 | 1 ,000]|1,00(
other fishes
|- 14 Obtai n physiol ogi cal dat:|1. 23 3 3 years |2 SE 5,000 | 3,o00c|3,00(
M 3 Manage habit at 1.31 2 ongoing |2 SE rewnt 1, 000 1, ooc | 1,00¢(
thru 1.34

* Costs refer to USFWS expenditures only
t Texas Parks and W/l dlife Departnent
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RESPONSES AND REPLI ES

Figure 1., Map of Lake Leon area, was added to the Recovery Plan
and all other changes as reconmended were nade.

Appropriate changes nade.

Text changed as recammended.

Part |11, Implementation Schedul e was changed to include Texas
Parks and Wldlife Department in Tasks 1.31 through 1.34, 1.37,
1.38, 2.2, 3.1, 3.2, 4.1, and 4.2.

The U.S. Fish and Wldlife Service tharks the Soil Conservation
Service for their offer of assistance in protecting the Leon Springs
pupfish and its habitat.
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2

We hope the comments will be helpful in completing the plan. However,
we feel that the suggestions discussed here must be incorporated before
the plan is approved. If you feel that any of the comments do not warrant

revision of the draft, please submit your explanation in writing for our
consideration before the plan is signed.

Rowman H. Koeni

Attachment
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T PASILLA
Mr. Jerry Burton e
Endangered Species Office [ Fazy
U. S. Fish and Wildlife Service | SANCHEZ
P. 0. Box 1306 |k

Albuquerque, NM 87103

Dear Mr. Burton:

Our staff has reviewed the draft recovery plan for the Leon Springs
pupfish, Cyprinodon bovinus.

On pages 13-15 several actions are recommended for managing the
pupfish’'s habitat. Included are (1) conduct review of the hydrology of
Leon Creek, (2) study seasonal distribution of stream flow, and (3)

disseminate information about Leon Springs pupfish. We are prepared to T
cooperate In these efforts.

If your agency feels the Soil Conservation Service can assist in any way
to protect the Leon Springs pupfish and its habitat, please ask.

Sincerely,

//M %ﬂ/%ff alec—

BILLY C. GRIFFIN
State Conservationist

FWS REG 2
RECEIVED
MR25 '85
— |
i S

Department of Agricuiture

-1



